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We have received a number of commu- 
nications from our correspondents on the 
subject of a paper which appeared in the 
December number of COMPRESSED AIR, 
entitled ‘‘Cold Storage and Cold Rooms 
from Compressed Air,’?’ by Mr. G. D. 
Hiscox. We publish some of these com- 
munications in this issue, and will be very 
glad to continue the discussion, which can 
not fail to be productive of good results. 

This is a subject about which a great 
deal may be said and concerning which 
there is a wide diversity of opinion. There 
are many things about compressed air in re- 
spect to which engineers differ; in fact, we 
know of no science of equal importance 
which is less subject to well-defined rules 
than that of compressed air. The laws of 
thermodynamics are complex. Rules that 
apply to dry air must be corrected for air 
under normal conditions, for there is no 
such thing in general practice as dry air. 
Heat and cold, which are so much in evi- 
dence when treating of compressed air, 
are only relative terms. We do not really 
know what heat is; in fact, our best judg- 
ment is that there is no such thing as 
heat; that it is only the sensible effect of 
motion; hence, it is natural to expect that 


a paper upon “Cold Storage by Com- 
pressed Air’’ might contain matter so 


purely theoretical that engineers will not 
agree with the conclusions derived. 
COMPRESSED AIR does not pretend to 
be responsible for the ideas given by its 
correspondents over their signatures. Mr, 


Hiscox is a well known mechanical e:- 
gineer of acknowledged ability and of 
wide experience; he is as competent per- 
haps to treat of this subject as anybody 
else, and is just as liable to make mis- 
takes or to indulge in theories which may 
not accord with practice. The trouble is 
that we have so little practice on this sub- 
ject that our ideas and conclusions must 
be largely matters of theory. 

Prof. Sims, of the State University of 
Iowa, whose letter is published in this 
issue, has very properly called attention to 
an error of figures in Mr. Hiscox’s article. 
This has been corrected by Mr. Hiscox, 
who promptly saw the point made by 
Prof. Sims. 


I . 
The error of 35 as the relative heat 
valu: of equal volumes of air and water 


I 
should have been Saia and the result of 


the computation should have been divided 
by the specific heat of air .2377, making 
17.9 lbs., or 232 cubic feet of air requized 
to cool the room and extendin:: the time 
of cooling to one hour. 

The actual expansion temperature from 
— 138 to the required temperature of the 
room is — 138 -+ 34 — 172° Fahr., which 
should have entered the formula, making it 

$41 

172 X .2377 
cubic feet of air. The compressor of 5 
cubic feet capacity would then require 
nearly two hours to reduce the tempera- 
ture of the room to 34°, and somewhat 
longer when the room is charged with its 
storage of material having a greater spe- 
cific heat than air. 

Mr. Dickerson makes the poiut that the 
figures given by Mr. Hiscox are entirely 
theoretical and that theoretical tempera- 
tures due to the expansion of cold air can 
not be approached in practice. This state- 
ment is, we think, quite true. The theo- 
retical figures given by Mr. Hiscox, when 
based on the free expansion of air, can not 
be reached in practice; but when the air is 
used to do work in the cylinder of an en- 
gine, as for instance a,pump, the cooling 
effect is very great, and in degree we think 
it follows closely the theoretical figures. 
Where water is present—as it always is— 
the specific heat of water will affect the 
air and prevent extreme temperatures be- 
ing reached, but the simplest aud most 
practical way to get a low temperature 
through the expansion of compressed air 


40.88 lbs. of air, or 53:.* 
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is by letting it do work and exhaust into 
the chamber to be cooled. The cold air is 
in this way produced exactly as the heat 
is produced at the compressor, and it 
should be equal in degree. The piston of 
an air compressor does a certain amount of 
work upon the air, this air does no work in 
return, hence the resultant effect of this 
work is heat. Heat and mechanical en- 
ergy, or heat and work, are convertible 
terms. We can produce heat by work, or 
we can produce work through heat, con- 
verting one into the other with as much 
certainty as we can convert ice into water, 
or electricity into heat, or water into steam. 

Sir Humphry Dayy, in the year 1799; 
published a paper giving the results of ex- 
periments which determined the true rela- 
tion between heat and motion. He showed 
a case in which there was actual conver- 
sion of mechanical power into heat. This 
was accomplished by the rubbing together 
of two pieces of ice until they were melted 
and converted into water. In this case 
the heat which prodnced this conversion 
could not have come from the ice, because 
after the melting had taken place the tem- 
perature of the water was slightly above 
the freezing point, that of the ice remaining 
the same ; nor could this have come from 
surrounding bodies because of the nature 
of the experiment, hence Davy reaches 
the conclusion that ‘‘Heat or that power 
which prevents the actual contact of the 
corpuscles of bodies, and which is the 
cause of our peculiar sensations of heat 
and cold, may be defined as a peculiar mo- 
tion, probably a vibration of the cor- 
puscles of bodies tending to separate 
them.”’ 

In Davy’s work on ‘‘Chemical Philoso- 
ohy’’ he makes the statement that ‘The 
immediate cause of the phenomena of heat 
is motion, and the laws of its communica- 
tion are precisely the same as the laws of 
the communication of motion.’’ . 

The laws that govern. the production of 
heat apply equally and in the same degree 
to the production of cold. We know that 
weene prenee in mines are driven by com- 
pressed air, freezing at the exhaust is a 
common difficulty, and it is well known 
that the air discharged from the exhaust is 
cold. The degree of cold depends upon 
the expansion. If the air is admitted to the 
pump at a high pressure and is exhausted, 
the lowering of temperature will be greater 
than if admitted at a lower pressure 
Where there is no cut-off, as in the case of 
a common mine pump, it would seem that 
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the low temperature is produced not ‘so 
much within the cylinder as at the ex- 
haust. With a cut-off valve as in the case 
of steam engines, the air is admitted, cut 
off, and expanded down to a point near at- 
mospheric pressure before the exhaust 
takes place, in this case the lowering of 
temperature takes place within the cylin- 
der; but with a common pump it is likely 
that the contraction of section produces at 
the point of contraction a very high re- 
sistance. 

This brings us to the consideration of an 
interesting and quite unexplained condition 
of things If we have a tank charged with 
compressed air and let the air be discharged 
through a free opening into a room, there 
will be practically no reduction of temper- 
ature except immediately at the nozzle, and 
even here the reduction isslight. Mr. Moran, 
Mechanical Engineer for Sooysmith & Co., 
tried an experiment with air expansion 
with a view of freezing loose ground. He 
drove pipes into the ground which were 
connected at one end with a tank contain- 
ing compressed air, and open at the other. 
These pipes were connected in series, so 
that when the valve was opened the air 
from the tank would pass through them, 
reaching atmospheric pressure at the other 
end. There was not only no reduction in 
temperature, but on the contrary there was 
a slight increase. 

This and similar experiments have shown 
us that the simple discharge of compressed 
air through an opening into the atmosphere 
does not produce refrigeration; but when 
this discharge takes place through a very 
fine opening, the cold is intense. Even 
liquid air has been produced by simply ex- 
panding scien air from high pressures 
down to atmospheric pressnre through con- 
tracted openings. We know that in elec- 
tricity the passage of a current through a 
contracted medium, as for instance through 
a fine wire, produces heat. This igs shown 
in the common incandescent lamp, yet 
when we pass compressed air through a 
finely restricted medium, as for instance 
an opening the size of a needle, the reverse 
is true—that is, cold is produced ; and 
the higher the pressure of the air or the 
greater the resistance, the more marked is 
the reduction of temperature. 

It has been suggested that in the case of 
air internal work is done in overcoming 
the resistance at the opening and that it is 
the heat which is abstracted from the air 
in doing this work which accounts for the 
extreme low temperature results. 
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The Flow of Compressed Air in Pipes. 


BY WILLIAM COX, 








The volume of a fluid discharged from a 
pipe is very easily ascertained by means of 
the formula 

v x 0.7854 d? x 12 x 60 
Db —-—.. ————_—_ 
1728 
VO BOI cnc eiesse (I), 
Where D— discharge ii cu. ft. per minute, 
v= mean velocity of flow in feet 
per second, 
d= internal diameter of the pipe 
in inches. 

With this formula it however generally 
happens that the velocity v is an unknown 
quantity, as the application of indicating 
instruments is either difficult or altogether 
impossible in existing pipe installations, 
and out of the question in the case of new 
ones when being designed. Recourse 
must therefore be had to some other means 
to ascertain the actual or required rate of 
flow of the fluid, and to this end scientists 
and engineers have long directed their 
best energies. 

It is well known that if it were possible 
to eliminate all kinds of friction and other 
opposing forces, the velocity of flow of 
water in a pipe would be the same as the 
velocity acquired by a heavy body which 
has fallen from a height equal to the head 
of water; that is— 

Vv 1 


Pe S089 Wiese (2). 


where v = final velocity in feet per second 
of the falling body, 


h = head of water, or space fallen 
through in feet, 


g = the force of gravity — 32.16. 

In the case of fluids flowing through 
pipes there are, however, various opposing 
forces and other influencing circumstances, 
all of which (as they produce friction and 
affect the velocity or rate of flow, and ma- 
terially diminish the practical value of the 
head), must be taken into consideration. 
These may be briefly classified as follows: 

1. Friction induced by the fluid enter- 
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ing the pipe. This iscomparatively small, 
so that it need not be taken into account 
when considering pipes of a length equal 
to 400 or 500 times their diameter, or what 
are termed Jong pipes. 

2. The friction caused by the flow of 
the fluid in the pipe. This is proportional 
to the length of the pipe, when the veloc- 
ity is the same throughout, also to the cir- 
cumferential area of the inner surface of 
the pipe. Italso variesin intensity in pro- 
portion to the internal condition of the 
pipe, and is likewise affected by the dens- 
ity of the fluid. This latter cause of veloc- 
ity is not apparent in the case of water, as 
being an almost incompressible body, its 
density is not appreciably affected by 
changes of pressure, but in the case of 
elastic fluids such as air, steam or gas, this 
factor is an important one and must always 
be taken into account. 

A general formula applicable to the flow 
of water in clean pipes, deduced from these 
considerations, is 


iS earner (3) 
ict sk seca 
| l 
where v = velocity of flow in feet per 
second, 


d = diameter of the pipe in inches, 


h = total head of water in feet, 

1 = length of pipe in feet, 

c =a variable co-efficient to be de- 
termined by experiment. 


It was found by D’Arcy and some others 
that the co-efficient c was not a constant 
one to be used for all sizes of pipes. 
D’Arcy devoted much tin:e to the working 
out of a series of co-efficients applicable to 
various diameters of pipes, and this for- 
mula so modified has been generally ac- 
cepted as giving approximately correct 
results. 

It has also been affirmed by some en- 
gineers of:authority that this formula is 
also applicable to the flow of an elastic 
fluid in a pipe by the insertion of a term 
denoting the density of the fluid. Re- 
placing in Eq. (3) the term head of water 
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by its equivalent pressure in. pounds per 
square inch, we then obtain 


dx (pj — Pp.) ..-- (4) 


v=c 
" w, x 1 
where p, = initial gauge pressure in lbs. 


per square inch, 


p, — final gauge pressure in lbs. per 
square inch, 
difference of pressures, or 
pressure required to over- 
come friction and produce 
the velocity of flow, equiva- 
lent to the loss of head, 
w, == density or weight in lbs. per 
cu. ft. of the fluid at the in- 
itial pressure p). 
The other letters represent the same terms 
as in previous equations. 
If the value of v as given in Eq. (4) is 
inserted in Eq. (1), we obtain 


Pi — P2 


d° x (p,; — p.).....- (5). 

D=>c 

" w, x 1 

which gives the discharge of compressed 
air in cu. ft. per minute from a pipe of any 
diameter and length, with any initial and 
final pressures, the volume of discharge 
thus obtained being under the terminal 
pressure p,. To apply this formula to 
practical use, D’Arcy’s co-efficients for 
different actual diameters of pipes, modi- 
fied to suit the conditions of elastic fluids, 

are here given. 


TABLE I, 

£ Diam. Co-effic’t. Diam. Co-effic’t 
CO ee 45-3 8 inches...... 60.7 
2 anches ...... 52.7 9 > goed 61.2 
. Se Ee 56.1 10 ime. 61.8 
Se ewan 57.5 12 aaa 62.1 
eer cb es 58.4 14 as see 
ets): Bice ey 59.5 16 DP tba te tae 62.6 
CE gt OE 60. I 


To further simplify calculation, the fol- 
lowing table gives the values of c } d’, 
and if we call this term x, we then obtain 
the simpler formula 


| | Ww, x 1 
The values of x = c }/d° in this table are 


slightly modified so as to make them con- 
form to a perfect curve. 
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TABLE II. 

Diam’r. ae x=cy d@ 
I atu essimrics wisp RR oa lass-arars nig abs 45.3 
a). ae Th eee ae 297 
RECS: week cowed RN Sap ie wae 30 876 
ae e065 sawawaae PRR cia steak ach aw 1856 
ae oe BOD. 0.022929 3298 
Bo St, te ab pies BP ee 5273 
7 OT (eee awe RIN istyiniaianh iw) bins 7817 
BER” Okan eee Oy ee erro 10988 
9 J Ris isce see + e's 14872 
i Fe dskaseeye EP ne 19480 
II TS  Lnan’eeeree OE. re 24800 
Secor RDN conaiorn ninoiaieien 30926 
ie ae ree gs a gaa ies 37°98 
a ory eS RS ere 45690 
Lg ee hee OY PPE eee 54462 
| Taccsieag age See Raat Sere 64102 


It must of course be understood in con- 
nection with all pipe calculations that the 
diameters referred to are always the actual 
ones and not the nominal ones, otherwise 
considerable divergences may be obtained 
between the calculated and the real dis- 
charges. Thus the actual inside diameter 
of a 1-inch pipe, ‘‘ Standard’’ dimensions, 
is 1.048 inches, giving a sectional area of 
nearly 10 per cent. more than the nominal 
one. The following tablé gives the nom- 
inal and the actual diameters and areas of 
‘‘Standard’’ steam, gas*and water pipes. 
It is taken from ‘Book of Standards,”’ is- 
sued by the National Tube Works Co.: 


TABLE III. 

‘ NOMINAL, _ ACTUAL. 
Diam'r. Area, Diam'r. Area 
PSG Sic0sen O78SE 1.048 0.8626 
2 inches...... 31416 2.067 3.356 
S, <eelniiene) eee 3.067 7.388 
4 12.5664 4.026 [2:73 
Be ehh: scesnun SOMEee 5.045 19.99 
Serre 6.065 28.888 
gO ahaa 35.485 7.023 38.738 
ey eT wees wale 50.266 7.982 50.04 
ee re 63.617 8.937 62.73 

te: . sae mens 78.540 10.019 78.839 
Pore tice 95.033 11.25 99.402 
| ane re ee 113.10 12.00 113.098 
(Oe ae 32.73 13.25 137.887 
ce. eo ueeiay 153.94 14.25 159.485 
lle glee PES 176.71 15.25 182.655 


These real diameters should always be 
taken into account when using the for- 
mulas, and if not actually inserted in 
them, the differences existing should be 
allowed for. 

To further facilitate the investigation of 
this formula, Table IV. is added, giving 
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the values of w, and )/w, in equations 
(5) and- (6) for pressures up to 100 pounds, 
calculated from the formula 
Ww 0.0761 (0.068 p, 
where p, 


1) ee 6) 

the initial gauge pressure of 
the air in lbs. per square inch, at the en- 
trance to the pipe. 


TABLE IV. 

Gauge Pressure. Wi ] Ww, 
D. IEE csdisccavecaxs 0.0761 0.276 
5 pf erence. ‘sce et TORO 0.319 

fo GO: .  xceebknm gaan 0.1278 0.358 
ES OT; havaiwineaetnreretays 0.1537 0.392 
BG — sandawySatekeees 0.1796 0.424 
25 )  "entaleieteceetolee 0. 2055 0.453 
Rae Uso!” 8<Ge eames 0.2313 0.481 
35 > sg wi alone arnrale 0.2572 0. 507 
BO . Catdiategn eet s oe 0.2831 0.532 
ae? FE? = Saareancabs oir 0.3090 0.556 
Ry SP ab ae neta tea teed 0.3348 0.578 
Re. SS, dusianredete las 0.3607 0.660 
60 Bee “reece te pina ea wine 0.3866 0.622 
Be Ee - yaya nee ee 0.4125 0.642 
70 oe Seees ne. owes Saas 0.662 
| rere ay o 681 
8o - aires aiecag Roar 0.4901 0.700 
55 dk prt cin a. ek Peat O 5160 0.718 
- SE gee errs .. .0.5418 0.736 
9s “ So eccn Sinhaecerce 0.5677 0.753 
100 BrP s caite & eietahinete ae 0.5936 0.779 


When, as is generally the cuse, it is re- 
quired to know the equivalent volume of 
free air corresponding to the volume of 
compressed air discharged, this latter, or 
D, must be multiplied by the density of 
the air at terminal pressure as related to 
the density of the atmosphere. We have 
for this purpose the following formula: 

F —-DxW, 

in which D ~ volume of comp:essed air 

discharged at final pres- 
sure, 

F — equivalent volume of free air, 
W, ~— density of the discharged air 

in atmosph’s, — (0.068 p,) — 1, 
Pp. ~ final gauge pressure in lbs 
per sq. in, of the disch’ged air. 
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The following table of values of w, will 
be found of use in solving such problems: 


TABLE V. 


P; WwW, P, W, 
o pounds. ...1.00 55 pounds... .4.74 
5 oS ieg eee 60 ty ose ee 
IO eR ES 65 AY ban ote 
15 ni «2.02 70 neo a ee 
20 i‘ 5 32130 75 “waste 
25 Oe eee 80 ws oo \OcAa 
30 tS pe Rss 85 MPR. 
35 - 3.38 go nt) ee 
40 “ Be Sy a 95 Oi noi ee 
45 ne .4.06 100 Ry 
50 er 


[To be continued.] 


Use of the Pneumatic Clipping Tool in Shap- 
ing Refractory Materials for Furnace Work. 


The cuts on following page illustrate the 
application of compressed air for shaping 
refractory materials for furnace work at the 
works of the American Gas Furnace Com- 
pany, Elizabeth, N.J. The bricks warp while 
being burnt, and to make the surfaces and 
all joints accurate, and obviating an excess 
of fire clay at the joints, advantage is taken 
of the pneumatic chipping tool. Not only 
does this make an excellent surface, pre- 
venting the edges being broken off, as for 
instance when using a hammer and chisel, 
but holes can be bored accurately from 
markings made when outer steel shields or 
casings are applied for furnace and muffle 
work. 

The air is delivered at 45 pounds pressure 
from a belt-driven compressor. By means 
of an automatic arrangement only suff- 
cient air is compressed to meet the de- 
mands of the chipping tools, thereby econ- 
omizing the amount of power absorbed. 

From actual tests a 2” hole six inches 
long can be bored in four minutes, and a 
11," hole six inches long in three minutes; 
cutting a groove 1" x %" deep and 12 
long in two minutes. Plain surface work 
is done very rapid and effectually. These 
figures fully demonstrate the economy of 
the use of air for this purpose, and also for 
hoisting the material about to be worked 
upon. 
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Pneumatic Despatch Tube System in the 
Illinois Trust and Savings Bank 
Building, Chicago. 

A few years ago a-banking institution 
was thought to be complete if it had a good 
fire and burglar-proof vault and a trust- 
worthy clerk to remain in the building 
during the night. As the years have 
pas:ed improvements have been made, 
such as the time lock for vault doors, and 
now a secondary door with a time lock has 
been adopted as an extra safeguard in case 
the larger door fails to unlock. In other 
cities where they have the protective asso- 
ciations, the electric alarm svstem has been 
applied. Later came the telephone ser- 
vice, with a small central station in the 
building, connected with an instrument on 
the desk of every official, important clerk, 
and the heads of different departments, 
and also with the city central station. As 
a final improvement pneumatic tubes have 
been adopted. This necessity was first 
recognized by the First National Bank of 
Denver, next by the National Bank of 
Commerce in New York, and then by the 
Illinois Trust and Savings Bank of Chi- 
cayo, where they have a complete equip- 
ment throughout their large building into 
which they have moved. 

By the adoption of the pneumatic tube 
system, the officers, heads of departments, 
tellers and important clerks are in imme- 
diate communication with one another; 
that is to say, when a customer appears at 
the draft teller’s window and asks for a 
draft, the same is made out, but he is not 
met with the familiar phrase, ‘‘Kindly 
step down to the vice-president or cashier 
with this draft and he will signit.’’ In- 
stead, he waits just a moment while it is 
sent through the tube to the proper person, 
who signs it without delay and returns it 
to the teller ready for the customer. He 
is thus saved the bother of the trip to the 
vice-president; likewise the latter is saved 
the usual talk about the weather and busi- 
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ness in general, which in most cases is not 
very much appreciated. The pneumatic 
tube system also saves the paying teller the 
trouble and time of ascertaining from the 
president or cashier of the institution if a 
certain check is acceptable. All he has to 
do is put the check in the carrier, dispatch 
it to the president’s station and it is imme- 
diately returned to him with the O. K., or 
otherwise, upon it. 

In citing the cases above, I showed 
briefly how the pneumatic tube system 
overcomes loss of time, bother and annoy- 
ance. I will now endeavor to give a brief 
description of the plant installed for the 
Illinois Trust and Savings Bank. In this 
particular instance the arrangement of the 
system was not decided upon until the 
building plans were too far advanced to 
make any alterations which would facili- 
tate the construction of the tube system, 
therefore it was necessary to lay out the 
plant to the best advantage of all con- 
cerned under the existing circumstances. 
The work of designing, as well as installa- 
tion, fell upon the writer. After ascer- 
taining from the officers of the bank how 
they handled their business—that is, what 
offices were to be connected,—the next 
question was regarding the size of package 
to be sent through the tubes. It was finally 
decided that a bond would be the maxi- 
mum size which would go into a carrier, 
the measurements being 9 inches long and 
internal diameter 134 ins. Then came the 
question whether or not the tubes could be 
laid under the floors and all concealed. 
After going into the matter very thor- 
oughly, it was found that 214" outside 
diameter tubing could be laid in this way. 
Asa result contracts were drawn up and 
signed for the following: 

Ten lines of 24%" o. d. tubes, No. 19 
Stubbs gauge, connecting the following 
offices and departments: 

President and Secretary. 

President and Vice-President. 

Vice-President and Draft Teller. 


i 
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FIG. 1.—ELECTRIC DRIVEN AIR COMPRESSOR, 


Cashier to Collections. 

Cashier to Foreign Exchange and Bond 
Teller. 

Cashier to Draft Teller 

Assistant Cashier to Collections. 

Assistant Cashier to Foreign Exchange 
and Bond Teller. 

Assistant Cashier to Draft Teller. 

Collections to Trust Department. 

As the building progressed the system 
was installed about as follows: 

In the basement is located, adjoining 
and jointly with the sewerage disposal 
system, a two H. P. motor of the Crocker- 
Wheeler type (shown in Fig. 1), witb a 
speed of 7co revolutions, running an 8 x 10 
Ingersoll-Sergeant Compressor, at a speed 
of 100 revolutions. The necessary govern- 


ing devices are controlled by the air pres- 
sure in the receiver or reservoir, the size 
of which is 4 ft. by 8 ft. The minimum 
pressure carried is 6 pounds, maximum 9 
pounds. There are two air supply pipes 
leading to this reservoir, one on the south 
side and the other on the north side of the 
building. The diameter of these pipes is 
tivo inches, and they are reduced down 
proportionately until they reach the last 
station on their respective sides of the 
building. At different points along the 
line of these supply pipes 3,” diameter 
feeders are connected running to the sev- 
eral stations. The flooring in the corridors 
is marble, under which is a 2%" cement 
foundation, therefore two coats of as- 
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phaltum varnish was given all the pipes to 
prevent chemical action. The machinery 
once ready for operation, supply pipes and 
feeders were installed; then the work of 
laying the carrier tubes was commenced, 
part of the latter being laid in cement and 
part in cinders. The joints were made by 
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easy passage of the carrier, shown in 
Fig. 2, and at the same time overcoming 
the difficulty of getting around sharp cor- 
ners without cutting through the marble 
floor and wainscoting. 

To prevent any possible damage to the 
tubing during the construction of the 














FIG. 2.—CURVE IN PNEUMATIC CARRIER SYSTEM. 


means of sleeves and clamps, the former 
being well cemented to the pipe with shel- 
lac, making them absolutely air-tight. 
The extra length of carriers and short 
turns called for a special curve made of 
cast iron, the radius of which was 15", en- 
larged in the centre so as to admit the 


building by the workmen employed out- 
side of our own, the tubes were tested 
each day by means of a small positive 
pressure blower, a carrier being forced 
through first one way and™tlién the other. 
As soon as any obstruction was discovered 
it was immediately located, a short section 
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removed, and if necessary new pieces sub- 
stituted. It was generally found that these 
obstructions were dents caused by falling 
timber or sections of tile. In several in- 
stances the carpenters had driven nails 
through the tubing. 

Fig. 3 (cover) shows the terminals in the 
office of the cashier and assistant cashier. 
Their desks {not shown in the cut) are lo- 
cated adjoining the cabinet on which the 
terminals are placed. 

The operation of this system is about as 
follows: 

The carrier is placed in the tube at the 
terminals, and the door, a sliding one, is 
closed, which opens a valve admitting air 
into the dispatch tube from the supply 
pipes, thus forcing the carrier through the 
tube to the other end, at which point it is 
discharged and falls on top of the cabinet 
for the purpose. As the carrier passes out 
of the terminal at the extreme end, it auto- 
matically closes an auxiliary door behind 
the carrier. This door closes the dispatch 
tube to the atmosphere, and therefore pre- 
vents the compressed air in the tube from 
escaping. The sudden stopping of the 
flow of air produces a pressure upon the 
diaphragm located in the terminal from 
which the carrier was dispatched. ‘The 
diaphragm releases the valve, cutting off 
the air supply and at the same time open- 
ing a vent underneath the terminal, which 
allows the confined air in the dispatch 
tube to escape underneath the desk. Ina 
second’s duration the air has escaped and 
the door at the sending end of the tube, as 
well as the anxiliary door at the receiving 
end, opens and goes back to the normal 
position. The tube isthen again ready for 
the sending of a carrier in either direction. 
The diaphragm controlling the valve in 
the supply pipe is regulated according to 
the length of the line. From test it shows 
that a speed of about 30 ft. per second is 
attained. 

This system is known as the Automatic 
Pressure System, and differs from the con- 
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tinuous current or vacuum system in that 
only one carrier tube is used instead of a 
pair, and the air is compressed and stored 
in reservoirs or tanks and only used as 


_needed. In this particular design of sys- \ 
tem the writer claims the following over 
other designs installed by him as well as ( 


others: 

First—That the air confined in the dis- 
patch tubes after the discharge of the car- 
rier is allowed to escape underneath the | 
cabinet on which the terminal is placed, 
thus doing away with the objectional noise 
in the room, the blowing away of papers if 
such should be left on the cabinet. 

Second- -In sending a carrier the door 
closes the tube to the atmosphere before 
opening the valve admitting air from the 
supply pipes. 

Third—The valve action is absolutely 
positive. 

On account of the high pressure main- 
tained in the reservoir, the consumption of 
air is great, but the three difficulties over- 
come by this design outweigh the small 
extravagance. EDMUND A. FORDYCE. 


Handling Switches and Signals. 


The Nashville, Chattanooga & St. Louis { 
Railway has six interlocking towers be- 
tween the Union Passenger Station at | 
Nashville and its shops, two miles distant, 
equipped with the pneumatic system of ( 


handling railway switches and signals, as 
devised by Mr. J. W. Thomas, Jr., 
described in 


and 
our October (1897) issue. 
These plants have 
handling— 


176 working levers, 


Switches, 


(‘ross-overs, 
Derails, 


g Crossing gates. 
There is in use—- 
3% miles of 3" main, 
2 miles of 2° supplemental main, and 
37. ~milesof 34" pipe; the 34" pipe be- 
ing used for operating the switches and 
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signals, and getting indications from 
same. 

Each tower is a block station, and we 
give below a statement of the trains 
handled between Union Passenger Station 
at Nashville and the Centennial Grounds, 
( the railway terminal station being oppo- 

site their shops, for the six months ending 


October 31st, 1897: 


—_— 


STATEMENT OF TRAINS HANDLED BETWEEN 
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power to the compression of air—he des- 
cribed various processes, the loss of energy 
in the application of which, he pointed 
out, had set back the development of that 
class of machine. Believing the principle 
to be right, he gave some consideration to 
the subject, and arrived at the conclusion 
that the imperfections were solely ques- 
tions of design capable of rectification, 


NASHVILLE AND SHOPS—1897. 





No. OF TRAINS, 








| AV’GE PER Day. 


| 
|Av- PER W’RK Day|HicHEsT ANY Day 
| 























MORTH. | 
Single Double | Single | Double | Single | Double Single Double 
Track, | Track. | Track. | Track, | Track, | Track. | Track. Track. 
| | 
— _ _—————— — ais ees | ae 
\ PERF. 6 6 vias 7,136 6.639 230.2 214.2 253-3 230.3 284 263 
eee eee 7,356 6,892 245 229.7 266 5 247.2 | 292 280 
July..... 7,431 71357 239-7 234.9 259-7 255-5 | 278 75 
/ ere eee 71357 6,942 237.3 223.9 | 260.5 247.5 | 273 257 
September .... 7,306 6,839 243.5 227.9 262.5 243.5 272 260 
October. . 7,599 | 7,106 245.1 229.2 269.5 253-4 314 306 
Total, 6 months . 44,179 | 41,775 | 
Ave, per month, . 7,363 6,962 240.1 226.6 262 246 2 


These trains were handled by signals, no 
train orders having been issued. Notwith- 
standing the fact that the system was en- 
tirely new, was put up hurriedly, and the 
signalmen had very little previous training 
in interlocking work, the traffic 
handled without accident, the maximum 
delay to any train being six minutes 
Length of section of single 
( track 


was 


1, mile. 


1'4 miles. 


481,525 were handled _ be- 
tween the Union Passenger Station and 
the Centennial Grounds, none of whom 
received the slightest injury. 


passengers 


Hydraulic Compression of Air. 


At a recent meeting of the Manchester 
(England) Association of Engineers, Mr. 
H. D. Pearsall, of London, read a paper 
on ‘‘ Hydraulic Plant for Compressing 
Air.”’ Restricting the terms of his address 
to cases where water was the main agent— 


1. @., cases of the application of water 


and that the losses of power which were 
unavoidable were very small. He ex- 
plained, by a series of drawings, an engine 
erected on the river Kent in Westmore- 
land, from designs he had prepared, the 
efficiency of which amounted to 80 per 
cent.,—that was, that the work done meas- 
ured in isothermic compression of air was 
80 per cent. of the gross power of the 
water When they compared that with 
the 30 per cent. or 35 per cent.,—and not 
that always,—which was commonly at- 
tained in piston compressors driven by 
water wheels, it must be admitted that the 
question of the use of compressed air as- 
sumed a totally new aspect. In a great 
variety of cases where with a low efficiency 
it was not worth while to use compressed 
air, or where electrical transmission, for 
instance, might be obviously preferable to 
transmission by compressed air, the case 
was entirely reversed if anything like an 
efficiency of So per cent. could be attained, 
and attained in machines of simpler and 
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less costly description than that which 
they superseded. Experience with the 
engiue had revealed still further possibili- 
ties of improvement. Finality had not 
been reached, and he did not say that an 
efficiency of 80 per cent. could be bettered, 
but in other directions, such as making an 
engine of the same size do more work, the 
engine would be improved on in subse- 
quent engines. Other developments of 
the same principle had also been suggested 


matic Breast Drill, a machine that has 
created the most favorable impression 
wherever it has gone. It weighs but 10% 
pounds, with 60 to 70 pounds pressure, 
and with a 5-16 drill will go through 2 
inches of ordinary cast iron in a minute. 
This is an invaluable tool for doing all 
classes of light drilling in fitting work, 
and driving test holes in columns in 
bridge and architectural iron works; 
driving test holes in stay bolts and run- 





PNEUMATIC BREAST DRILL. 


by it which were not yet carried out in 


practice. —‘American Manufacturer.” 


There has been considerable demand for 
a light, durable and easily handled breast 
drill, and the Empire Engine and Motor 
Co., of 26 Cortland street, New York city, 
has just brought out a machine to meet it. 
We show cut here of their No. 0 Pneu- 


ning a burr drill for stay bolt holes in 
locomotive and railroad shops; boring for 
lag screws and running them in car 
building shops; running augers and driv- 
ing in screws for general wood work ; bor- 
ing for name plates and drilling and tap- 
ping for putting on lagging. 

We have enumerated a few of the uses to 
which this handy little tool can be put and 
for which it is well adapted. It is exceed- 
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ingly compact and well made, as a glance 
at the cut will show, and easily operated, 
a simple turn of the wrist being all that is 
required to start or stop it. The motor is 
of the rotary piston type, with the gear- 
ing all enclosed in the case. It is very 
durable, there being nothing to cause ex- 
cessive wear and nothing to get out of 
order. 
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THE SAND BLAST. 

A. R. Lynch, Foreman Painter of the 
P.,C., Cc. & St. L. R.R., Dennison, Ohio, 
writes as follows to the Railroad Car 
Journal: 


In recent issues of the Journal I see that 
much attention is being given to com- 
pressed air in its many and varied uses, It 
enters largely into the workings of the 
up-to-date paint shop. One of the best 
uses we have found for it at Dennison is 
the sand blast for removing old paint, 
scales, rust, etc., from locomotive tanks. 
I was at the convention at Old Point Com- 
fort, but was not present during the dis- 
cussion of this subject, and I was not a 
little surprised, and regretted very much 
to learn that the sand blast process did not 
have a greater number of friends and more 
enthusiastic support than it seems to have 
had. It certainly deserves the considera- 
tion of any one who has locomotive tanks 
to paint. We have been using it for abont 
eighteen months, and it has cost us, on an 
average, $2.50 per tank—some tanks being 
hard and some easy to blow off,—but 
should it cost twice that much I would 
consider the operation cheap, for all our 
tanks that have been treated with the 
sand blast are in excellent condition, show- 
ing no sign of rust or scales, and after hav- 
ing been in service over a year.can be put 
in as good repair as new by cleaning and 
givipg one coat of engine finish and re- 
lettering (or ‘‘cut-in’’ if you choose). This 
makes a saving of about $10 as compared 
to the usual way of repainting tanks. Con- 
sidering the thoroughness of the cleaning 
and the durability of the work which fol- 
lows, we are led to believe that there is no 
method so petect and economical for re- 
moving old paint, scales and rust from 
tanks as the sand blast. At our shop the 
sand blast has come to stay, and after we 
have once gone over our tanks we will 
have no trouble with scaling or rusting 
nor any need of a “‘rust killer.”’ 


Mr. Robert Ross Zell, M. E., who is a’ 
Consulting and Superintending Engineer 
of Street Railways, Power Plants and 
General Engineering, of New Orleans, 
states that he hasin course of construction 
a compressed air motor for street railway 
purposes. It is entirely new in design, 
using air up to 3000 pounds pressure with- 
out reducing the pressure. The air is 
used direct into the motor, and by a new 
system of re-heating the air while using, 
and reducing the pressure while doing 
work, Mr. Zell claims to have discovered a 
way of running cars with a consumption of 
not over 350 feet of air per car mile, 
against 500 feet as ordinarily. The weight 
of the motor is said to be very much less 
than others. These and other features 
promise an interesting development. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESSEDAIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


Editor ‘‘Compressed Air.”’ 


MINNEAPOLIS, Minn., Dec. 31, ’97. 
Referring to the article written by Mr. 
G. D. Hiscox on ‘‘Cold Storage from Com- 
pressed Air’’ in your December number : 
The refrigerating effect obtained by ex- 
panding compressed air through a small 
orifice is very small in proportion to the 
amount of work expended in compressing 
it, on account of the frictional resistance 
of the contracted opening. The com- 
pressed air should be expanded against a 
piston doing work, then exhausted through 
a large opening at very near atmospheric 
pressure, to get the maximum cooling 
effect from it. I have tried the first way, 
and know how it acts. See also the effect 

on steam of throttling, for proof. 

MADISON COOPER, JR. 


Editor ‘“‘Compressed Air”’: 


DEAR S1R,—The article in the December 
number of COMPRESSED AIR, entitled 
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“Cold Storage and Cold Rooms from 
Compressed Air,’’ by G. D. Hiscox, is 
almost entirely theoretical in regard to the 
figures and data given, and admits of criti- 
cism for not impressing that fact more 
fully upon the mind of the reader. A 
person not familiar with the subject would 
be apt to arrive at erroneous conclusions 
after reading it; and if they were to put in 
a cold storage plant as figured and de- 
scribed, the writer is afraid’ that they 
would be sadly disappointed. 

The statement is made in the first part 
of the article that ‘‘when by expansion to 
atmospheric pressure the same amount of 
heat may be eliminated from the expand- 
ing air as was accumulated by its compres- 
sion, and from which a large cooling effi- 
ciency may be obtained,’’ and later in the 
article some computations for cooling 
down a room of 1000 cu. ft. capacity are 
made, based on that assumption. ‘The fact 
that the theoretical temperatures due to 
the expansion of cold air cannot be ap- 
proached in practice, seems to have been 
entirely ignored. 

The highest cooling efficiency with cold 
air is obtained by such machines as the 
Bell-Coleman Cold Air Machine and the 
Allen Dense Air Machine. Even with 
these machines the practical cooling effect 
is only a little over 4o per cent. of the theo- 
retical cooling effect, and with an expan- 
sion orifice as described in article referred 
to, the cooling effect would be much 
lower, especially with the low pressure of 


30 pounds per sq. in., as mentioned. In 
the cold air refrigerating machines referred 
to, the cooling effect is obtained by caus- 
ing the air to do work in a regular engine. 
Theoretically the free expansion of air 
should produce no cooling effect, but actu- 
ally there is some cooling effect, but not to 
the degree mentioned in Mr. Hiscox’s 
article. If such a case is actually in prac- 
tice where any great cooling effect is ob- 
tained with as low a pressure as 30 pounds 
to the sq. in., the writer would like very 
much to hear of it. 
Very truly yours, 
NEW YORK. W. H. DICKERSON, M. E. 


lowa City, Iowa, Jan. 3, ’98. 
Editor ‘“‘Compressed Air,” 

Allow me the privilege of commenting 
on the article in the last issue on ‘Cold 
Storage and Cold Rooms from Compressed 
Air.”’ 

The author states that the ‘‘ amount of 
specific heat contained in a given volume 
of airis 1-8ooth of the amount contained 
in the same volume of water’’ per degree 
range-of temp. 

Specific heat is not an ‘‘amount,”’ and 
while it is clear to see that he means the 
amount of heat, or heat units, his fraction 
is in error. 

1 lb. air = 13 cu.ft. .2377 heat units 
per deg. range temp. 
13 cu.ft.H,.o = 800+1lbs.—8c0 + heat units 
per deg. range temp. 
Ratio = about. 
3200 

Again having determined that 841 h. u. 
must be absorbed from a certain room to 
reduce it to 34° F., he first calculates that 
air at — 138° warmed to + 34° (as min.) 
will give range of — 138 + 60 = 198°. 

But supposing this did not include error, 
he says : 

84I 
‘‘ Then —— = 4.24 lbs. or 55% cu. ft. 
198 
of free air at 30 lbs. pressure will be re- 
quired to cool the room to 34° ’’—or say 
25 per cent. of the amount required. 


A. V. SIMS. 
State University of Iowa. 
Dept. of Civil Engin’g. 


PNEUMATIC APPLIANCES. 
PATENTS GRANTED DECEMBER, 1897. 
Specially prepared for COMPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 


Washington, D. C. 


504,891, — Pneumatic Motor for Musical Instru- 
ments, T. P. Brown, Worcester, Mass, 

A channel-board is provided with main and sup- 
plemental air-channels, each opening outward 
through the front face of the board. A series of 
bellows are arranged upon the rear face of the 
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channel-board, each having an air passage lead- 
ing to one of the supplemental air-channels. A 
crank-shaft is provided with a number of crank- 
arms corresponding to the number of bellows. 
while an independent pitman connects each 
crank-arm and bellows. Slide-valves, each hav- 
ing a recess adapted to move over the openings in 
the face of the channel-board, are connected by 
said independent pitman to each crank-arm. 


595,654.--Air-Controlling Device- 
Brooklyn, N. Y. 


Alfred Roesch, 


An air-champber is provided with inlet and outlet 
air-ducts the ports of which are controlled by a 
double or two-faced elastic valve, interposed be- 
tween said ducts. An open side duct forms com- 
munication between the air-chamber and a steam- 
controlling valve. A valve-supporting stem con- 
nects with the double or two-faced valve within 
said air-chamber, from the exterior. This valve- 
supporting stem is provided with a flange secured 
to the centre thereof, and two side-flanges which 
are adapted to hold and compress the double and 
elastic valves, which latter are loosely fitted upon 
their supporting stem and separated from each 
other by the said central flange. 


596,211.—Pneumatic Conveyor. S H. Jones, New- 
ark, N. J. 

The object of this invention is to provide means 
for transferring comminuted material. It con- 
sists of a floating chamber charged with com- 
pressed air having lateral doors for the introduc- 
tion of the receptacle containing the material to 
be transferred. A discharge-pipe with a freely- 
movable inner end, and an agitator projected in 
advance thereof, leads from the interior of the 
chamber and is adapted to reach all parts of the 
said receptacle for the removal of its contents. 


596,212. — Dry Kiln. Franklin 
City, Mo. 


Kirk, Kansas 

An apparatus for heating lumber is provided 
with means for introducing dry air into the kiln, 
and exhausting moistened air therefrom, The 
device consists of a fan blower having a pipe 
connected thereto and provided with a condenser. 
A second pipe extends longitudinally and cen- 
trally of the kiln below the heating apparatus 
and is provided with perforated branch pipes ar- 
ranged at the underside of, and adapted to dis- 
charge upon, the heating apparatus, while a third 
perforated pipe in the upper portion of the kiln 


receives the moistened air and passes it back to 
the fan blower, 
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956,307.--Pneumatic Stacker. G. W. Quinn, Bloom- 
ington, Il. 


This device is an improved stacker for corn- 
shellers, by means of which the chaff and dust 
are separated from the corn. It consists of a fan- 
casing to receive the cobs and chaff, and a 
stacker-tube open at both ends, ote of said ends 
communicating with the interior of the casing, 
while near its other end the tube is provided with 
a lateral cob-discharge opening, and a second 
opening for the chaff-discharge. A deflector is 
adapted to guide the cobs to said cob-discharge 
opening and permit the passage of the chaff. An 
air-conduit: terminating adjacent the cob-dis- 
charge opening is arranged to direct its blast 
across the same toward the chaff-discharge 
opening. 


596,175.---Drying Apparatus. McClatchey and 


Krum, Chicago, Il. 


A series of material-containing drying-cham- 
bers, connected with one another in circulating 
series, are situated above a combustion furnace. 
An air-chamber is connected with the interiors of 
the drying-chambers, and conduting passages cir- 
culate the fumes of combustion from the furnace, 
first, about the drying-chambers, and then about 
theair-chamber, while a circulation of air from 
the air-chamber is thrown into and through the 
drying-chambers. 


595,890.—Pneumatic Despatch Tube. C. F. Pike, 
Philadelphia, Pa. 


The tube is provided with a smooth circular 
bore and trackways, the latter consisting of two 
longitudinally-disposed rails integral with the 
walls of the tube. The rails protrude a short dis- 
tance inwardly in the tube and are diametrically 
opposite each other in a vertical line, presenting a 
clearance in the bore of the tube for the passage 
of the carrier approximately equal to the area of 
the bore of the tube in cross section, 


595,429.---Air or Gas Pump, or Compressor. L,. R. 
Alberger, New York. 


A duplex direct-acting air or gas pump provided 
with means for securing communication between 
the opposite ends of the respective cylinders at 
the end of each stroke, and for admitting fluid to 
the cylinders from another source to increase the 
pressure in front of the plungers above the suc- 
tion pressure at or near the commencement of 
each compression stroke. 
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"at We foo THE 
Re DAVIS & ROESCH 
TEMPZRATURE 
CONTROLLING 
C0. 


The modern and up-to-date 
system of Temperature Con- 
trol, combining 


SIMPLICITY, 

CERTAINTY, 

DURABILITY, 

UNIFORMITY. 
Insures health, comfort and 
happiness, Ecomizes fuel. 

For prices and further par 

ticulars, apply to office of the 
‘Treasurer. 





Havemeyer Building, 
26 Cortlandt Street, 











THERMOSTAT. New Vork City. 
.weror3t GOEOPOOQOOMOOWOMWOO"" 
Lubrication TECHNICAL 50 CENTS 
EDUCATION A WEEK 
Oil $2 in advance and the balance at the rate of 
| $2 a month, pays for a thorough course of 
instruction in 


MECHANICS 


Mechanical Drawing ; Steam Engineering ; 
Electrical and Civil Engineering ; Refriger- 


Pump. 


Used for lubricating ation; Chemistry; Mining; Architectural 
a Ste: <vlin- Drawing ; Surveying and Mapping ; Sani- 
Air and Steam Cylin tary Plumbing ; Architecture ; Sheet Metal 
ders, and Main Bear- Pattern Drafting ; Prospecting : Bookkeep- 


, £ Ee ing ; Shorthand; English Branches. 
ings of Shafts on large 


Hoisting Engines, pre- All who study 


vents them from gett- GUARANTEED SUCCESS. 


ing hot. When engine 





We have helped thousands to 
better positions. 


stops, cup stops feed- 


ing. 





Circular Free; State subject you 


a you wish to study. 
McCannaBros.@ ¢ | , 
57 Wells St., The international Correspondence Schools, 
Chicago, Hl. BOX 1132. SCRANTON, PA. 
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THE GONSOLIDATED PNEUMATIC TOOL GOMIPANY, 


Office, No. 1404 Bowling Green Building, New York. 


ANNOUNCES— 


That it has purchased all of the patent rights, drawings, special 
tools and stock on hand of the former manufacturers of the ‘‘Wol- 
stencroft’”’ Pneumatic ‘Tool; 


That it has purchased all of the patent rights, drawings, special 


tools and stock on hand of the former manufacturers of the ‘‘Keller” 
Pneumatic Tool; 


RAACARASEAASE ASSESS 
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: That it has developed and perfected a new Pneumatic Tool, 

known as the ‘‘Consolidated,” which combines all that is best in its 
numerous patents, and is the simplest, best cutting, least vibrating 
and most economical Tool ever produced; 


That it is prepared to supply either the ‘‘Wolstencroft” or ‘‘Kel- 
ler,” or new ‘‘Consolidated types of Pneumatic Tools” in any size, 
suitable for cutting or carving granite, marble, brown-stone, blue- 


stone, onyx, etc., at the uniform and absolute price of Sixty DoLLars 
($60) PER Teco, 


That it will send any or all patterns and sizes of Tools upon TEN 
DAYS’ TRIAL, subject to acceptance or return at the expiration of that 


period, thus permitting the tools to stand entirely upon their merits 
and be their own arguments. 
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That it considers the constant threats of litigation, misrepresen- 
tations and sliding scale of prices, which have identified the pneu- 
matic tool trade heretotore, as decidedly injurious to the best inter- 
ests of Tool users and manufacturers alike; but this Company is 
; prepared to firmly maintain the validity of its patents against whom- 
; soever may assail them. And asa guarantee of its ability to jealously 
3 guard its own andits customer's rights, this Company calls attention 
; to the business reputation and integrity of its Board of Directors, 
4 


which governs its affairs and controls its policy. 

This Company inaugerates a new era in the Pneumatic Tool 
trade, an era of sound ousiness methods, of moderate and invariable 
price to all alike. Possessed of wide experience in its management 
and sales representatives, it is prepared to install Air Comrressors, 
Air receivers and Pneumatic Tool Equipment, complete, guaranteed 
to develop the highest efficiency and economy. 

IF YOU HAVE AN AIR COMPRESSOR, send for our Tools upon trial. 
IF YOU HAVE AN AIR COMPRESSOR, write us for proposal upon a plant, 


complete. 
The Consolidated Pneumatic Tool Co., 


No. 1404 BOWLING GREEN BUILDING, NEW YORK. 
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MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 
AIR HOISTS 


All Machines guaranteed against repairs for one year. 





Sent on 10 days trial subject to approval. 


NEW YORK OFFICE: 
122 LIBERTY STREET, Rooms, 1005-1006, NEW YORK. | 





OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. & Ba * 


REFERENCES FURNISHED UPON REQUEST. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Co., 


635 MONADNOCK BLOCK, - CHICAGO, ILL. 
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(Houston's PreUmaric Trask SAN 


DER.7) 
IPHONS @ EJECTS SAND FROM BOX _7O RAIL. 
APPLIES SAND, TO BOTH FRONT.“ BACK DRIVERS FROM ONE ROX. 
NO DELAY TO ENGINE FOR iJ GAN BE APPLIED JN SIX HOURS, 
DELIVERY Pipses ONLY ONE-HALF INGH = 




















;  ANTIE a Siet HHERE - You WANT 7 
: 49 NO POWER 10ST IN PULLING TRAIN OVER SUPERFIUOUS SAND. 


., — 
~-@S3=2 Western RalLway EQUIPMENT Go. 


Eweuncerns Valve. SAND SIPHON. 


la St. bovis Mo. SEND For CincuLARS 


Compressed Air. 
ENCINEERING 
MAGAZINE 


and the Transmission and Application 
AN INDUSTRIAL REVIEW 


of Compressed Air. 
The Engineerin Magazine has been aptly described as 
“ The Century of the industrial world and the Revi ew of 
Reviews to evugineering literature — the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of oyr temes. It gives each month an. exhaus:ive 
Review and Index to the wold-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, clectncal, railroad, mining, and 
mechanic-! industries. It has a larger bona-fide circu- 
tion among such men than has ever been attained by an 
engineering journal in all the history of industrial literature. 
It is priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a hving 
interest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. Its subscnbers 
are its warmest advocates and the Magazine itself is its 
best solicitor. Sample copy free. 


20 Cents a Number; $3.00 a Year. 

» THE ENGINEERING MAGAZINE, 
¢ 320-122 Liberty St., New-York, U.S.A. 
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FILA. SULPISSSILSLULL PI RAISRISISILISILALLS LISD aS 


By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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HERTFORD C. CHAMP, 
wand ELectRicAL ENGINEER, 


Pneumatics, Hydraulics, 
Generation and Distribution of Power. 


CORRESPONDENCE INVITED. 


322 East {5th Street, - - New York. 


Patents, Trade Marks, Designs. 
Searches as to Novelty; Reports on Infr ringe- 
ments; Patent Matters Exclusively; 15 years 
Experience. Refers to Publishers this Maga- 
zine. FRANKLAND JANNUS, 


Attorney.at-Law, Havemeyer Building, 26 
Cortlandt St., NewYork City.— Office in Wash- 
ington, Atlantic Building. 

Always have Title Examined before Investing 
in Patent Property. 
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Do You Roast Your Ores?- 
- LOU CAN SAVE... 


FUEL COST OF REPAIRS AND LABOR, 


BY USING 


The Ropp Straight Line Furnace, 


PARKE & LACY CO., 


2! & 23 Fremont ‘Street, San Francisco, Cal. 














SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


THE MSIN” AROS 
. CYLINDERS... 


For use in conjunction with Compressed Air. 





Made in sizes of from 2 in. to8in inside diameter, with lift of hoist 
from two to ten feet. 


CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 


- SAFE, SIMPLE ANDO RELIABLE... 





Correspondence Solicited. 


NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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™ PULSOMETER 9 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 













Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 








PULSOMETER STEAM Pump Co. 


Catalogue on Applica ion. — Correspondence Solicited. 





LAMBERT HOISTING ENGINE C0., 


Successors to 
W. A. CROOK & BRO.’S, 
Manufacturers of 


Hoisting Engines 


FOR PILE DRIVING, RATLROADS, BRIDGES 
{ BUILDING, MINES, QUARRIES, COAL 
HOISTING and BUILDING PURPOSES. 


BUILT ON THE DUPLICATE PART SYSTEM. 


IMPROVED 


OVER 350 SIZES AND STYLES. 
Log Hauling by Steam and Sus- 
pension Cableways. 
BOSTON OFFICE: 

117 Main St., Cambridgeport. 


MAIN OFFICE AND FACTORY : J 
117-123 Poinier St. Newark,N.J. }2-9 


SALESROOM : 
143 Liberty Street, New York. 
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—ON ADMIRALTY AND WAR OFFICE LISTS.— 


*MANNESMANN TUBE C: L: 


Lannpore R.S.0. SoutH WALES. 


LARGEST MANUFACTURERS OF WELDLESS aN STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. , STEAM,GAS AND|~ 
































° 

HYDRAULIC TUBES 2 
AND 2 
BoRING BARS | 
< 

Mm 





, pee EE apes 
MADE FROM.OUR 
; WELOLESS TUBER if 


CYCLE TUBES 
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D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 
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CAMERON STEAM PUMPs. 







Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 








ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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PERFECT HOGAN 
# 
IN Water Tube Boilers, 
DESIGN. 


UNSURPASSED IN ECONOMY. 


Always give entire satis- 
=7 it faction. Ptiies every 
desirable feature in boiler 
construction and design. 
Safe, Efficient, Dur- 
alle, Free from Scale 
cn heating surface. Has 
positive and continuous 
||. circulation. Need no feed 
' water heaters or steam sepa- 
; rators. 
F Delivers all steam above 
tke water line. 

The Water Line is 
Steadier than can be found 
in any ott erWaterT ube 
Loiler. 
































Manufactured by 


HOGAN BOILER 
ae if sep COMPANY, 
i a 4 Middletcwn, 

















‘ 





O those using compressed air in their works, it will 
probably be a matter of interest. to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
**Red Lead Paint’’ on the Iron work of the New U. S. 
Appraiser's Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by hand—for further information write 


to 
TURNER MACHINE CO., 
35 W. 34th Street, New York. 
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12 STEAM AND AIR DRILL HOSE A SPECIALTY. 
THEE MANHATTAN sunstne momento 
RUBBER MF’G CO. wr 


Steam Packing, 
Pump Valves, 
Air Compressor Valves, 












Rubber pernnant ira 
Belts, Herr VONERLEETE/fEeeen 
Car 


Springs, am 
Gaskets, ‘ 


Suction 
Hose, 
Emery Wheels, 


ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED GCATALOGUE,. 


FRANK CAZENOVE JONES, 
PRE8’T AND GEN’L M’G’'R, 


AL RARAAALARALALALS 
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Qiidvnddadddendvedercadtduddiadddds vcadede 


ELECTRIC BLASTING APPARATUS. 


Adapted for All Kinds of Explosives used in Blasting. 


VICTOR ELECTRIC PLATINUM FUSES. 


Ves, 











Blasting Batteries 
Leading and 
Connecting Wires, 


Caps, 
Fuse, 














Manufactured 
Only by 


JAMES MACBETH | ya Co. 
: Send for Catalogue. 128 Maiden Lane, New York City. 
FUUAAAAAAAAAAARAAARA AAAAAARAAAAAAARAAARAAASAAARAAARAAARAAARARAAAAARA: 
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va \ J. YARIED SIZES 
=——s, AND TYPES 


AIR COMPRESSORS 


The sizes shown here are used in Shops and Mines, or Quarries. | 





Catalogues show a great variety of Machines for Compressing Air. 
Recent orders from Penn. R. R., Cambria Iron Co., Newport News 
Shipbuilding Co., Etc., Etc. 


THE 


INGERSOLL- 


SERGEANT 
DRILL CO., 


Ha yer B ie 1g, 
New York 


Sill lle tld 
CLAY ION 


Air Compressors, 


For Every Application of Compressed Air Power, 
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| Clayton Air-Lift Pumping System. 


CLAYTON AIR COMPRESSOR WORKS, 
26 CORTLANDT STREET, NEW YORK. 
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